In this study, we report a detailed electrical and structural characteristics of narrow poly-Si wires formed by low pressure chemical vapor deposition (LPCVD) , which is most commonly used in the ULSI processes. We discuss the conduction mechanisms especially paying attention to the dependence on the wire width. We showed that the multiple Coulomb islands in series connection contribute to the low temperature electron conduction in the poly-Si wires. We also show, for the first time, the Coulomb gap increases with decreasing the wire width and we propose a new model for the conduction mechanism.
2. Experimental A 150 nm oxide was grown on a p-type Si(100) (resistivity of 8-12 fJ'cm) by the wet oxidation at 1000'C. Amorphous Silicon (a-Si) film was deposited at 520"C on rhe oxide film by LPCVD using SiH4, and it was polycrystallized by the annealing at 650 'C for l0 minutes in N2. Fig.7 . From the TEM observation, it was confirmed that the various size of grains exist in the poly-Si wire. Since the large grain has the small charging energy, the current tends to flow preferentially through the larger grains.
When the wire becomes natrow, the probability for the electron to pass through the small grains becomes large. This leads to the observation of our large Coulomb gap for the narrow wires. When the wire become wide, the probability for the electron to rneet the large grains becomes large, leading to the small Coulomb gap.
Conclusion
The conduction mechanism of narrow and extremely thin 
